Anti-angiogenic effects of purine inhibitors of cyclin dependent kinases.
Small molecular inhibitors of Cyclin dependent kinases (Cdks) are currently being developed as anticancer therapeutics due to their antiproliferative properties. The purine Cdk specific inhibitor (R)-roscovitine (seliciclib, CYC202) represents one of the most promising of these compounds. It is currently evaluated in clinical trials concerning cancer therapy. Recently, we have shown that roscovitine exerts potent antiangiogenic effects and elucidated Cdk5 as a new player in angiogenesis. These findings introduce Cdk5 as novel target for antiangiogenic therapy, and Cdk5 inhibitors as an attractive therapeutic approach. Here, we present the antiangiogenic profile of 15 derivatives of roscovitine in vitro and in vivo and provide structure activity relationships of the roscovitine analogs. The (S)-isomer LGR561 and the respective (R)- and (S)-isomers LGR848 and LGR849 strongly inhibited proliferation and cell cycle progression, induced cell death, and reduced migration of endothelial cells in vitro. In comparison to roscovitine, these compounds showed an increased potency to inhibit Cdk2, Cdk5, Cdk7, and Cdk9. By analyzing the effects of LGR561, LGR848, and LGR849 on endothelial cell tube formation, mouse aortic ring sprouting, angiogenesis in the chick chorioallantoic membrane, and neovessel formation in the mouse cornea, we elucidate the two (S)-isomers LGR561 and LGR849 as highly potent inhibitors of angiogenesis. This study provides first information on how to modify roscovitine to develop Cdk inhibitors with increased antiangiogenic activity and suggests the application of existing and the development of new Cdk inhibitors to inhibit both, cancer cell proliferation and angiogenesis.